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j£S*lfctf'J-<S K&JtJt&IJiiA^fc&tf'J-f £ K& 
— Ko 

[H3R3S3] ItlSTtC'J-fS Kffilg7^ ;uACDg®3S 
*Hb<4 Odyn/cni3fe)in?fe-5Ci:$^ai:-r*if*Sl 1= 

[§8*14] BSEtf'J-f 5 KfflXS7-f;i-A4< > tf'J 

^3icsmo-t>x/\^-f-»-jf ■ mmm~>— k. 

[i§#3S5] liTEiSEttltS&IJitf. ^x/n^VvV 
^fflCOy^^U-AlcS&WligfcBSS^U 
buE*'J-<£ KI&SgSiJ^©J1-SA<. Ox/\^f< 

[if#iS6] RS7-f^Ai. 15IE»M7-f^AJil= 
»j*S;Kfc!gaixi$5i#JJ§£*^fc&x*X/<> Kffl-> 
-hi:, 

j$S*ifc#'J -f £ Ki&g5MflJi 'J -f £ Kg 

-hatfU'Ts Ksa«fluii=. x/\£g*jESt 
u 

Bsao x/\^-r • mf£m~>- h si+^/o k l 

I5IE I C?v7mw\~tii6&#')-< £ K3£S*SIJi£BS 
JSSS-B-TTK'J-f 5 Kffll§7^ ;UAfrt>ii]&U 
ftrfE I Cf-^S'J- AilcliFlS^'J-f £ 

-At SgftiCt £ftaf*-*3U!H*gacDgii7J 
i*. 

7 ] tK'J -f 5 KHi StriE* 'J 
-f £ KfflX§7 4-;UA±lc^«$^fc^U-r 5 K^&Si 
SiJII<tfrt>fc-S>tf 'J-<£ K&§->- hCDMEtf'J-f £ K 

&m-?4H±£. itriBa§7^;uAJ:i:»^S4tfc®E 

ffi$5tSflfl£. #«<*'7xy\A<iftS^**VC'5:5.7KU'f 
£ K»»v— KDtK'J-<£ KfflXg^-f ;UA®IZ1£S 
U 

ltIIB#^tt:^x/N$y-rv>yLT I C?v7kL. 



ItSE I C^ryrfSSI-ltlBjK'J'f £ K3MMHHJISB* 
JiSS^-CTK'J'f £ KfflI17< ;UA*^tiJfgL. 
1512 I C7-y^'J — K7U- AJilcluIETK'J'f £ Km 
gfSli^LTiiL. USE I C?77"i'J-K7U 
-At £&5rrS - 1 SBtit S¥3H*gS<BSSit75- 
31. 

[ifsRHs] iirEtf'.M £ Kfflxg7<;uAA^ BA 

2 3 o "cfiUKDSBi* e. = t ewtfc r «R*a e 

A#4 0Wo«^X-Cfc&::fc£tt*&rSIR*a6S 

fci*7i=Ett«>*aw*siaa>fi3t75a. 

[18*311 0] OTB*U-f S KffliS7^fl-A4«, tK 

M*gi 8 l=E«a>¥Bi*K« CD §Sjt75j*„ 
[IS^Ull] «rE«Ete***MI* t » Ox/x-Sf^fv 
^Sfl>'J>y7U- AI=3EltwafcB»**rU A x 
-P. HrEtf'J-<£ Km^^conSA^ Ox/N^r-f i/ 

>-7*^co'j >?7u- AcortS* y t/hS^ctssa 

if4»*S6 *f=l*7 l=ESO^fl:ga05S-S73 
[0001] 

-;7"$/<7y-vffl 'J — K7 U— A^lc^K-r^Xglz 

«n £ ^t?*sftsiacoigit75ai-ii-r 

[0 0 0 2] 

[JftBO&fftt**] ->'J=i>. tf'.OAtgtfcifCD* 
SttOxyMi^SCDttSIT'SSagStt, CCO^x/MilC 

vfflu— F7i/- Air i c^-y^$®a-r 

S*tTt^. CCDtg. ^Sft^xyMi^Ctofe^v^-h- 

>K, f-^^Try ^CO=&XSA<*nS.c,*ifc^ *XgCO 

[0 0 0 3] ^<D«t5'S^S«:'7xMC0^'f 
*Mb If ^ 7 •> ^Xgl:M^X§-crat^ &*tSSS^->— 
htLTIt, -»-7*X^b^;<tXS^T-l40x/\ 

[O0O4] ^f-f tf^-O^XSIIKJSl^T.. tf-^^T 
v^Zixtz I C^-^^li. 'J— K7U— A© I C=F-jZf 
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TtfiK s fx***l s^-x hfc£o«#ttt:«*s* 

ttZ I c**:7*»JB***S*LTH«**u 

»tt*»»ia>**-ei** i crvJtf&ftizfr sterna 

C**:W:fc*l*»*l=l4* *»***«*-**£* * 
[0005] a*. ¥»***^©««*l4iMnr*« 

Cft *--S*l4* tt*(&fc<&£:it&L 
[0006] U-K7l/-iK^(D I Cf ^^ftt 

^og^Sl* S# ^ -f *Ai::Mfln*l=a* Lfc^-< i/ 

[0 0 0 7] L*U tK'J-* 5 KS©»»*S±B<DJ: 
5*y-f i/>^f->— HcSfflL 4:* *'H5 

FX* *»©*ttf* j* fe cfc WK«ttT! to&tz 

tt»#:7-r^AI4* SLtffii-efey, x*X/OF# 
s«-ei4fci\, zi<otz&>. i c^^3fiHH*itai*-fr* 
citfrarcfcy. i c f 7 t' ^ ^ 7 ^ ^(DBi-i 

BftO) JRE9 ^ 4 S - 1 fe o fc. 
[0 0 0 8] 

T*$ttfctiOT*feoT. #U<5 FX*»fH*fl!l*fc 
^x/\$f-f • *Sfflv— HCfcUT* X*X/<> 

[0 0 0 9] 

*sfcfc*Ett*»»Bfc*5^*x*X/<:/ FJfh>- h 
#'J-f5 Ffflxa^-f/UA4\ |tIIBX§^^;uA± 
l=*]ft£*Lfc7K'J -f 5 KX*»»*fc*6ft** , J-f S 
F*»S'-hfc*&*«**tT**£iS«»i: LTL> 

[0 0 1 0] **B8lc«S*»»«»a>*i C>a5S*a 
14. 3fcK?-r mJlES:M^^;uA±i3^^*^fc 



£*Lfc#»J-<S KX**HMJIfc^6«**y-f S F** 
hfc*v6**S*i*»5x/\y-f-»y • **«->- 

flt i c*^:7i«iHiSifcBS't*\ fire i crvftm 
dfirEtf'J-fS FX**»B*B»a#s*T#y-f s 

Ffflxa^-f^Afr&MBU «EiCfy^$'J-K 
:7U— A.Llc«rE#y-f 5 FX*»»IB**LT«« 
U TOE I c^^ty-K7l/-AtSS«t*:i:. 

[ooii] *ftHi=tt«¥ffttSBa*2a>a 

3**Sfcl4. #y*f 5 FJBxB^-oi'Ai:. UEtK U -f 5 
K«H7-f ;uAJilw»***ifc*U-f S FX**»» 
<hfr t> y -f 5 F**->— ■F©«rE#U -f * FX*. 

mnm\^ *s{*^x/\£»esu fri+t. 

ItFEUM^ -f ;uAilc»tf S:frfcfiEtt**«B t * & 
«c4x*x/«i/Fffl->-hO)«rE*Ett*«»JB^ * 
»{*^x/\*t»E»S2h/tft47Ky-f 5 KHtv-h0 
7K«J-f S FfflXS^-f ^ABfflzB»U 1MM*«*^x 
/\£?>fv^Lt I CTv7± U |tEx*Xy<> F 

m^— htitx/o kit i c^^hbsssb* 

i±. TOE l c^!y^«Blc»E#U-f S FXft*JHB£ 
H**#S-fr"C#«J-f 5 FfflXS^-f;uA^&«)ltL. 
«TE I CfvJS'J- Ft7U— A±lc«rE#y -f 5 FX 
*W«t*ltWU S9E I GT-v'Jk. 'J-K7 1/ 

[OOl 2] -hEfl>«fc5a**BBI=tet^T. IuEtK'J-T 
5 F*ah>- h * 4 # y W S Fflixa ? -f ;u A 

(4. gfcj§2 3 0 0 CJ£U:. #£L<I42 5 0°C~3 0 0°C 
a>»li3^&tt*Zi:35<»*L^. tMWJ-f S F 

;UA£>^®5S;£)I44 0dyn/cm*3l"efe&C£: 

xa^-r;iAI4. tKUx^U>*^7^ U-hffill^b* 

[0 0 13] ^SIB^izfclxT. KTEBBE1£*»*I 

BA^ «5x/\5f-f ^>y«(D"J>^7U— Alz3t*W* 

sisssu «rE#y-f £ FXiHHHJiona 
Ox/\^r^->>^^cD'j >^7U-A0^ct y 4j 

[0 0 14] 

mWCDMfcfoWlW 1 ! KIT. ^HWlcflti^xyxy-f 

[ooi5] **wic«*'>x/\$r*r->>$r •*»«•> 

— h 1 014. Si Rl7-f;i,Al * 

<D±lc^«S tifcBfftt**«IB 2 t £<i;L*:X*x/< 



(4) 4#H¥ 9-26 6 1 8 3 



[0 0 16] *S£^lZ«£^x/\^^>^-tg^S-> 

l*a*ftb;h,T^&*<. *0-Y>^f2|*. i. oxio 
4 kg/cm2&T##£ L < . IfUlS. 0x101-5. 0 
X103 kg/cm2^fc&C£##£Ll\> 
[0017] CCDcfc3*ftg^-f ;UA1 <tLTI*. Ji<* 

A. TKU^V^-f tKU^^ vl>7-f ;ua. tK 

i\> «fi:7-r;uAi I*. S^(ii 0-3 o oummmx 

fey. fftL<li5O-2 0 0//mIgtfci»o 
[O0 18] X^^/^> Kffl v- h 8 ^tSSEtt 

^^©st-r^^ticcfcy. sffi$saH2i*. y>* 
[ooi 9] sattft«9JB2i*. ***y^»a>7* 
xxf;«?ol^^6f»b45o co*T*%. 1* 

[0020] T^'j;uStt»»Jtt. 7^y;u**m*# 
*£«#tr*«»*-cfc*. 7*yjmw«B*tti*a 

[002 1] 7<7 y ;u**a*{*a>#*«i*1»i=B5E* 
tL*4iO>-ei*at^ liw^i^i. oxios 

-1. 0x106t*fcy,#l:fffL<l*4. Oxi 05 
-8. Oxi 05-efc£ o 
[0 0 2 2] ^JStf^T^J^lftlSJ 



Mt*** £ffix?K4f->ft:*tt* M57S/y 

*B*U-Kfc*»tt£#»lf&*i*. 
[0023] ±E<DJ: 5 ttBSlHf 1 S^Si 

BEttWt*IB2aBMH*» #£L< lii-5 0 

[0024] #y-f a kss->— h7£«jrr*#y-r 

S?£L<. miI5SBia)li^ii»^L<l*2 3 0 o cmJi. 

* *lC#fiL< 1*2 5 0-3 OOU Wlr»*L<l*2 
6 0^2 8 0^65. £tc. *'J-fSKfflia7-f 
;UA3 0^®§I*I*. »*L<tt4 0dyn/cm*a. £ 

L< 1*3 0-4 Odyn/cnTTrfey. ZL(D&5temm 

a***-r*affii=*a-r4*y-f s k»»*»ji4A<- 

dya/cmOSST'l*. #"J -f £ FXSMMNB 4 ©#U -T 5 
KJBXB?-ffl,A3*&fi*ttfc* ?<<i'><f\zmi*tz 

[0025] ZCDck^ftTKU -f 5 KfBXat7* ^A3^ 

a. #Ry x^u>^ u:?£ u— K^-r ;ua. #K'J^u 

x-fM5K7^;i/A, #ry t^s K7<t;ua % *y 
x— t- h>?-r ;ua. ?Ky x— r-;u - x— r-;u^ h 

tK y -f s KHI87 -< ;ua 3 i*c*i t> ^ -< j^om 

-f ;^Ai:<7)^{*T*feoTt«tt^ < > Cti ^O^Trt^fC 

»^L< li/K'Jx^uv^-^^ u— h^-r;^AA^t^t> 

[0 O 2 6] /K'J-r H KfflH7-f ;i/A3(D®Jfl*. 
CD«rKI=^«fc«^ ffl«l*1 0-3 0 0//mlStfc 
y. »*L<I*1 6-1 0 0 jum^JgT*fei>o ^fc. nr 

is 

[0 0 2 7] 

fD#yx^7/U3R. *'Jtl/7<>^ ^^X^HA* 
[0 0 2 8] ±IBO)«ffiaSfflt\T*y-f 5 KBI17 

<;uA3(7>^@*g|^«i^-r^fcftl^l*. 
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[0 0 2 9] «t 5 TSttK U 5 KSXg 7 -f A 3 J 

[0 0 3 0] tKU-<5 KSSv-hT^^-r^TK'J'f 
5 K*S**B4lzm*&*i**Ky-f 5 K&SJBI4. # 
'J-fSKBBS*** *U-f 5 K«B<DIMW*4:*a* 

ca>J:3*#y-f 5 LT14. -JUfcttCI*. # 

»J -f 5 K*B. ■ # "J -f V -f S KBB. K«B» 

tmsksr #y— f s k - -< v-f >pp**- % -/y 

6(D*t?*»lz#y-f 5 K«B#»*Ll*. 
[O 0 3 1 ] #y -f == KSBB0#?*l** »* L < 14 
1 0, 0.00-1, 000, 0 0 0. L < (45 

0, 000—1 OO, O O OlJgt*fc§o ±s£0)&ote 

Ttcfci>o ««fttt#y-f s K»B*«H-r*»*i*. 

Lfc*. »IWHbLrj«MIJi**y-f s RbU £S 
xBtBTStf*. 

[0 0 3 2] #y<rs FXBBK. ifecDTK'Jv- 

^y=f-7-. «»T<b^**«mtfc*y-f s K** 

BB* 4U*>ML TftKWIE T*»JJI4ML ~> 

ya->»Bftifa>*a#yT— **y=f^- ; hyx 

;U7£>^cr, o>- (eX3-75/^Pt» 
tK'Jx^u^/^'J □-;n-f;^d:OtIitWb^ 
MttJftfBttfNJ: LT*lf *Ct*«-C**. 
[0033] *fc. #y-f 5 KSBtHMUMfe^BB-r 

!4. ±B*t»*iS-i-»B-»*-e***.©-e*htf» 

(c|®SI4*<. fctxtfi?>fU^A75K, 



1 aB0)**J8l*-C*J:l*U 2SiKl±^L 
TBlvcfcJil*. 

[0034] #y-r 5 KXBBfflB 4 (DHBLI4. $f*L 
<I41 -5 0//mSfiTffcy. !&l::*?*L < 145-2 0 

fS->— hi 014. »EOX*X/OKfflv- K8±|Z7tf 

JiELfcft»7-f;UAl % gStt&^#JJl2. #y-f 5 

*BB**iTtt*. M^-fMi <tigff14ig§ 
JBB2 (iW/OKH^-HB) #!J 

£ KfflXB7-<JUA3i5Ky-<5 K*»*»lB4fc<D 
SUf* OK '.MS Kffifv-K7) *S»*l=ftJ*U 
C ti & $ 8B f & C £ IC J: o T * gat T? # S o 
[0 0 3 5] **«lC«*^i/\y-fi/>y-SHf«5/ 
— hi .OlC&lvCM:* 01 fc^-r^^fc^fftt^ffl® 

*#<U BEEtt»5WMB2(D-»tBB*-&re<c: 
fc#»*Ll\ Bl«Lfc«fftt»«*IB2f*. 0 2i:fs 

y >y 7 U-A 5 Oft^lc-K^Sti^o 
[0 0 3 6] r«Cfc%."**WO->x/\if-f 
^^i>-hi 0lcfel%TI4. «BBEEtttt»MB2^ 
^ x / \ ^r-Y v > <?m <d y > y ^ u— A 5 iz 3t» rT^S 
^*^L. WB*y-f S KX8HVX1B4(D^& 

y 'J 1/-A5 OftgJ: U 

[0 0 3 7] t«^iA^y>y-ft»fflv-h 
(ZI4. 1 0 0-3 0 0°C. $f^L<!4l 2 0-1 5 0<C 
gj£<Dinfft. J3«fctfl -1 0kg/cm2 »*L< 141-4 

y. »E»fC«ky % ^i/\fC«L« 1 ^U<l4l 00 g/ 
2 5mmJ5l±, L< 1*4 0 O g/2 5mm£l± 

[0 0 3 8] %lc^Bni=ff«¥««BBO)BB^SIc 
Ot\TKMr*. 1 CDSa£^j£lz33lvCl4. 

ft»H^-n o*y-f y>^ 

A5|Ccfcy@SL. y'j3>^iA6£D-M 
h CD #y-f 5 P3WWJBB4ilc»BE3M- 

iA6gfflil l c^^^*»* (B4#R) « c<Z)f£ 
C75^J»t^*I4s yga>«5i/v6t^g-f5KS8»SI 
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3«JI£ I C^->^S®l-@^S??*1±r^'J-f 5 KfflX 
;uA3^e>fiJB|-r*ci:A<T:#?). c<D®ro I c 
?t y -r 5 KSfiBtfflJg £ ro&5i**<. * 'j >f s 
KS8HHEMI t 'J 4 £ < n-A t to&H* «fc 

^5tJS??*1*T7Ky-f £ FfflxJg^t>§fli8-f •&::£:*< -c? 

[0 0 3 9] *fc. *5IWOS2fl>aat*^l=a3^T 

**tfc»KU-f a KSS^aiJf 4£*€>>S-&tfy-<£ K* 
Sh>— K7* fc<fctf«:fC:7.f;uAi t-f-o±.i=»«**i 

&%i*izmm;-t&o skutj. a3i-^-rj:5i-. ->y=i 

>t7i/\6S. tf'J-r 5 Km^->-h7<D7KU-<£ FX 

trfe-i.,, *C v'J =>>Ox/\6lz§&E5tLfc#'J-f £ 
KflHtS'— h7©#y-T3 Kffli§7^;PA3fi^ 

7U-A5flStS. ±IEg1 ©§*&*;££ 

H»I=L-C, VJisXT. X^X/O h\ tfvVTV? 

[0 04 0] C<D«fc3l=LT7K'J-f 5 K^gS»IJl*<H 

««*«i=ao*s*i*. amaAii. oo~3 

OOt. #£L<I*1 5 0~2 5 0"C-C*y. J!)D»B*IH 

I*. l*lti»-6 0». W£L<lii8>~i#-efc 

c©*3«:JiDifti=<fcy. Fswasmk* 

tzitWit^. i Cf-v-Jt 'J— K7U- A^$»§l: 

[oo4i] lae. *&mv>mnmi'- n*. -tisroj: 

[0 0 4 2] 

[&BjJ03»£] **WI=**ttf. tf'J-f 5 KXftttXUI 

£fflt>fcOx/%y-<-»y ■ mm m^- nzasivcx* 

>Kt5wtA<Tt. 'J-K7U-AfiO»ilAl:i 
*u y-f*>K»l=W»tt. »*fttt»l=«4tfc#y-f 
5 K*»««Ji*«jtfc">x/\$r-f • &5f ffl->- 



S. *fc#'J-f5 K8HfMJI«^x/\|=|EaF-r«l=IBL 

^7fs± li= < i^*#«coauft^s^att«4i 

[0 0 4 3] 

[0044] 7S3s. «T©3ii£«j3j:tfifc««i=a3tx 

y?MMkj fc.fctf r?v7Mm*j l**©«fc?lcL-C 

■7x/\$f-f r©7Ky-f 5 Ktt*B 
IZ, 4-f >^©->'J:3>r>x/\£8!iH^ (1 4 0"C. 

2. okE/cm2) s-a-. mKmmm-c'Jxfy^—^m 

ST?7;U* -V V • ^*>>-y$fftV 1 Omrax 1 OmraCD 

i cf^i^nu ^fo^^fc^x/Nfljns^jus 

[0 0 4 5] fltl^T. X^X/OKfil 7mraT?5!#?S4: 
Lti+X/OKSm*. $x/\ (I C^-y^fSPS) * 

SMis-e-fc. cw^ro^x/xfl-g^agsu x*x/< 

>K1tfft©9x/\ftSa>*»*«T£l=ttlt. 
f=. 

[0 0 4 6] 

[»1 ] 

X*X;<> K*©"7 x^fl-g 

tess = — — x i o o 

[0 0 4 7] 9Wv*9k&M 
^SBtytBL. 'J— K7U- h L» *>-?-f 

BfS©*— ;uK«K (f7i-;ni*^ 
fit) -CSEiJ±-rS. 1 7 5-c, 6RH*SILt. * 
©»8B*SHt*-fr, y<^-y— 2?iLTSEJSt*-t*fc8L 8 
5°C. 8 5%RH©S«TI=1 6 8tS»ff5. 
ft. 2 1 5t;roVPS (Vapor Phase Soldering) (Bi 

T (Scanning Acoustic Tomography) ■CSjhSBi©-^ 7 

x»©lt*$/<f y-*;^7^*«4*tt4. fy7" 

$r-f v>^f • flHIi/- h(-SmLf=r>xy\^=&^-y^-9- 
HM£iS*l 0mD<D#7XffilzMSttS->— ht-@gl 

fc„ y-f^v^stufc^v^waiBi^a^ttrosEss 
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5tttmKtta w>^hp> (tt)-s) o^px^-y 

«tt«lC»i+T. * PX^^ 0 0mm/#XSlE 

Mtt L fc t * 0)S*I * * ^ ^|BJ8t* <h L fc. 
[0 O 4 8] 

0O//m) *JBIV CEttflHtMJI&LrT^U/UiMfe 
Kiv-htU BSftXHHUIJilC Tfl^KJMMI 
A (US 2 5//m : &j§2 7 2^. ftSSBA) 3 4 dyn/cm 
*/>S«S«* «*ITO//m) U 88(140 

°c. 3^> LfctossMit^'Hs rmm^-ht 

jfU i*XA>Kffli/-hSIS2 0 7wn|:, tK'J-T 
S KSSf v- K£lt8l 2 OmmCOf^/^R^^^cfc^l^ 

Lfcp giv-Kl:v'J=i>^x/\^iEf (14 0 
*C % 3 0») U >??U— AClfflKU <&&<DJd 

[oo4 9] *i\-c % -hffico^afeiccfcy tvlwi . 
r/<tr*— . r^^^jMKRj feck 

[0 0 5 0] 

[MM 2] Lt, Jt£»A&J:lfllA 

iRjirs#ttofc^x^Lx> • PKf-;u^>r;uA (US 
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